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(2) 

1 

[0 00 1] 

t^^^^m-r^nnmmm^^mizti^v. mz^s^^m 
m^^i^m(D7%mmzm'r^. 

[0 0 0 2] 

[0 0 0 3] ^ifiSccDm^i5:{ij-xn<xS:^tjtajfifeaiia 

h (Stanford Research Institute ) . X 

— . Xtf>h (C.A.Spindt) i^\Z^^i?^r-"y)V SO 

7:^^-1' H y^i^yi^T. ( Journal of Applied? 
hysics) <Dm47m. 12^. 5248-5263^ (1976^12^) 

:7. (H. F. Gray) ^tCct-3T^lSIit^WFm4, 307, 

507 -^51^X^4,513.308 -^tCW^^nTV^S. 
[0 0 0 4] la 1 2 (i. 1 0©«^iS[tii^?&li^ffi<D^^^ 

»«50)5»^ ^«Xti^^^t:«|s[-cJ^^$n3tl£««ffi51 

mwittmsi<D±\z\ti^mm52iim0Ltsti. i^\zmB^s2 4o 
o±ictiy-h«ffi53dt««$nT^^-5. ^(o^^f^m 

^iCcfeViT, lte^ia:ttiS!?^K^ffi50i:^r^-hfllffi53tC5ra 

WL\i^i<DMmz^r:>xf&,nmmm}^^im^^x>^=tf)mm 

[0 0 0 5] ite^ifetil^?er^ffi50(^>^-^«Efi:bTtt. i^U 

n> (SI) co^. ^y^T.'T-y (w) . 

(Mo) ^co^^T^t^t^i^n, HT-i&tli^^^^lir^fc 


^fM^^tS- 1 9 8 2 5 3 

2 

CO 0 0 6] 01 3«> ^<r:^m^o^mmmx^u<o 

«fi£S:^LTt^^, I§I12i:[3I«fc. 
60cDjzgiacDS««ffi61cr)±iCJiie»«62;^tj|^^$n. K 
t3l&ift«62<^±JwJi^-h««63dt|WiSnTtr^^. 3£ 

m^mw^^m.m^ii^mm\z^^^x. m%M. c9A« 

1)3:. lbf^«£E*<£«-r«.fe«C)lC't:'>':7A (Cs) Xli^ 
y^^^^'^it^y^Y (LaBi ) «P©J;^rcft^M»: 
7&tgVittt^ttm3^?&»S««H60a *t?^^$nTVi^>. 

m^ttffi^fti^ffieojA, ^^ttffieiodheseia a: 

[0 0 0 7] 

[%§g7&?«^b<fc'5a:rSKJ®] X^-h^l.Ut^^. 012 

50i:bT^>i^X"7"> (W) , ^U>^7=> (Mo) . ^ 
^> (Tl) 5|OS5«t;i^^«^ffiV^fc«^. ^ne»cD*t 

Igcli. :$'>yX7^>;Cf^m3eV. :/7'>7:ftjSifij4. 2eV 

[0 0 0 8] 013 \zm'mk<^'^nwi^m.fs=f' 
mx\%. ^nmmimmmiiM^^fi -tr 

l^^K (Cs) ^£:^l.^fc«'&**)2.1eV. ^>^>^4^t^ 
Tl^^-YH (LaBe ) ^m^'^tzM^m2.1tV^fh^<. 

«SB60a <D;^l4i:^^«ffi61cr>«i^^<^>}S^^5S^'n$^ 

^^os^tlffieij::!^^^^*;^^^;^:^!^^;^*?)^ I^^ow 
[0 0 0 9] tse^T. 2^%?^ti±ef^)S^^^^U. ^ 

^. 

[0 0 10] 

K3PIXtt{Sp3f$C0)te^it*t, S^«ffi(Di!£^;&^^« 
[0 0 1 11 
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(3) 

3 

^mm^^')^'f> (Mo) . '^^> (Ti) ^<r>^m 

^ lt<^ UT/h^ OTfiTJfem ;/i:Je)CO«tff^ 

mtstm\z^it^^it^ib. mmAmAL\z\mnmmwm.m 

[0 0 12] 

i^mm] ^^m\z^^i&ntkmmm^m<D~'mmm\z 
[0 0 13] 0itt. :i^^m\z%^i&nnmmri.=TU<o 
m2vi. i^^mm\z^^nm-WLmmn,=FU(D^m^7rrr 

[0 0 14] i2iitc^-r<fc^ic. vunvs^maioi 
\z\±^^>miu f}^nM^nx^K>. •?^^>mia 
\z\t,. ^iik(jytsk^\ttmm^\zimirr^^'D\z^^>m 

ti^m&'^nx\^'^^. zLCDm-^. ^{b^^^vBuc . ^^^^ so 

[0 0 15] E!2tc^t-j;3tc. i&f^nmm}^f^mii<D 
mm(Dm^i&mio(o±\zuf&^nmm}^^mom 0 
tsmzif&is^mi2:^m^^ti. ^izi&mmuco^izu^- 
hi&mst)mfs-^nx\^>^. ^'-hi&mmtB<o±:^\z\t 

[0 0 16] :$immmx\t. Bmi^o^nikmmi^i^m 

Xm^^tl. S^ftffilOJi;?^ t 1=#<J0. 7 5mmT 40 
m^-^nxi^^. ^t^. ^»»12ti»$ t 2=3K)0. 7 

m^^iiftcox. ^]^'r^<fc5ic, »rf^«m^ffiMr-5 


!f^M^5- 1 9 8 2 5 3 

4 

¥omnh to5W. ^;$^>«iia ii^^>mitmnh a>m 

T, mmz^&x<^r)i^^r:>m^^m[^'t»x^^. ^ 
fc. ^^>mnn d^e5t«o^>ffc^^>Biic jc^Htr 

[0 0 18] '^\z. ^^»mvx±^mmm<Dm.^tscm 
[0019] HSU. 01 <D^s^&mm^'fU<ow&n: 

[0 0 2 0] 0. 7 Bmm^moM^^O^^mfi 

( 0 . 0 1 Q - c m) ©5^ U n >S£m«fiilOO -bep^ffi 
;5«*5;l 1 0 OlCTTJIftl^ft^n. *«J0. 75Mm<^J?;S£ 
^-r^-Kftv-yn^ (S i02 ) O^»«12;0«J^^S 

^►fsjo. 5 Mmcoy-hmffii3t:fe^)HAtm^tf-A^ 

3Brxfix/^yi5^(CcfcoTj^jB^$n*. :k^^Xs y-hM 

y'>'^mmRnmimf>m^mzjLy^>if:^n. tfcfii 
^A^^x. ui^T.hfi^^mmmxf^^'^ntivtyy^ 

xjiy^z^^-^n. ^\z^^3':ff>^m^r)^:bmzo' 
-hi&mi3tf^^1Siiiiy>i^:^yh^nXs 0 3 (A) 

\z^'rj:^^mmm0z^n^. :^mmmx\ty- 

>6«Sl2i:bT-Bt{l:'>Un>70J^Vie»n^7&^ [rI 

[0 0 2 1] A\Z. 0 3 (A) 

mS(Dm^^*b^9AtLXM$^i£tlX. 03 <B) 
At;I7^•r««6±:»A^eTJ^Sr:•>A*ty^ h«ffil30Ji 
lCi5^3tf$n> nj^WPfflS15coii[|l7SitJi;^t5^5/h$<;fcS 
<fc'5»cT-?P5r:»i7A|li6;&t^R$nT, 0 3 (B) \zm 

[0 0 2 2] i^ViT. RJ^WPm5S::/M.r. ^mT^ ' 

^^izn^nmrnm^^m^m^^f^y^-Amn^ri. 2^ 

U a >S«««lO±l::«?f4ScaiSi?^^ffiil3i)^J^^$n 

^. 03 (c) \tm'r^^\zFimmvims^if 
vxi^^nmm^f^m^n^^^B\z7jk^:;^\^:fy^iE>i&'f' 

f)m0LtsnxFim^oms<D\&mi^m^\zm'>v. 
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(4) 

5 

i6Rzsmmmm ^^^r^;it\z^':>x. ms (d) 
5 0 0 om<on^nihm7^^miijmi o /:/m(orais«T 
[0 0 2 3] 2^^jswTtt> m4\z7^'r:::t<^^> 

(T i) cD^«^«S20i:^ft;^5^> (TIC) O^JR 
D^3^>©lla &^5Brb. ^iSclr, 2'::)©«^3&ig20, 21(0 10 

m^stu-h^mm-r^zihiz^f). ^m^^\zi&'::s<\z 
r:>nxmm<D^^ti^m^m0z\z^^^'5\zm^it^mit 
mzmt-^^x^^-^mmmiib ^^mi.. mwzik 
mmit^m^m2i(D;^\z^*)m{t^^>mnc ^t&ni& 
mmif^mmii(D&±mzM}^vft. t^. in) 

<D^mMmm20(Di^t>r)\z. (Zr) , ^ 

^)^^> (Mo) /\y=:^jx (Hf) ^a^^mm^m 
^m^^x^^<. ^ft. m^^^> (TIC) o^m^ 
^mm^mi<Di^t:)K>\z. ^jKs^fb^fe, ^M^fti^xti 

[0 0 2 4] EI 5 (c, ::^^JS^fC J;^«ff;KW^ia^i© 

K> \zmf-vrz.i^^nmz^^WLm^mw\'^mn,nm^^ 

[0 0 2 5] ga^^Al -AS x7RL.tLts^mt.-^m^m\z 
gB^Ai -A4 ti-tn-^n, mi?^4fem^?^Kfeffi<D*t 

[0 0 2 61 05 3£««ffilOcO«JBE&S 

mzmwLwmjQh^— vmmh(Dm\z s o vo[)je«ee 

V2 ^^JtlOb (®2#M) , ry-H«ffil4t««ttffi 
lOiicoWo^jtatajEVl (»if^«ffi) &«!fl:$ii:T4k« 

^fi^^m^tf^^^'!)\zm.^m(OlS^%AA «&f^«BE(0 
W«[;i)«!^3 0 0 VT^D, it&;^, **ft0gcoM^^Al - 
A3 !»f^«JEOM®:f5t|<jl 0 0 V-l 5 0 VT* 4Z? 

co±-mm^mk\z^^^<r>xd^^. 

[0 0 2 7] ;*:tr, I2I^;^MUT^2<D^*S*f5lC'r>ViT 
[0 0 2 8] gI6«. 2^%P>^tC'9i%«>«|fiSctti^ffi^^(?,CO 

[0 0 2 9] e> U n >K<DSfeffift30Oi:tZti, 0 6 JC 

7ri'r^'^\zi&nwLmmnfkmzxiim^t£n^^m\z. m so 


1$M^5- 1 9 8 2 5 3 

6 

nm^i^<D&umz f)'^^mzi^^^tvc\,^^ m^\r:> 
f^a. aii530a fi:i:;«^sS[diS!?^ii^ffi3icoji^<^ttpg^iiJ^ 

to 0 3 0] ^«»&ttiS?&B^ffi31<^litlKtt, 
31a xm^^nx^X>. 5^^>«31a CO±Jw«. ^JflCD 
m^it7!><J£ttM{r«lHrrsj;^lc^i5^>^ft:1&B3ib i)^ 

[0 0 3 1] ;^\z. m 7 ^^mvxm e \z7j^Lft^&^n 

4 mmCD^iBiflU* (0. 0 1 O • cm) CDS^U3>^:te« 
ffi30Jb^i^l 1 0 OrTieftKfbU ;9S*^*«J0* 2 um 
C0-^fl:i^Un> (S i02 ) ®^J^^"r<&. 5!^ViT, 

c:cDfflo±tci/i^xh£i|slii uinco;?;5^Ta^U 

>vx^32£?^^ufc^, ui>7.h^mmmmxf^^ 

V. m? (A) t::^"rj;'5;^«jft^#<5, 

[0 0 3 2] 'A\z. y^ym. mmmmm^m^m^x,^:^ 

faffi30Ji75ts:^$n. 0 7 (B) 

c?aiiP30a fim^-^ti^. ^A^^x. yy^^x^yy<\:r 

Afg^l^lri; DKft;'> U 3 >-7X^^32^|SS^^ 
L, 137 (C) tr^-rJ:pfcia^lfl*fca)affi30a *ttai^ 
i*aiS?^B&«31<D^«:i:UT53^$n^», f^!i> 2:(Oai<Dra 

[0 0 3 3] ta»ftffiS!?&»S3lcOS{«^T^SagP30a 

<o±\z. :?^ny^v>ym\z^K^^r^^'^\zm^M 
ajsf»i*«3i(7>««*t^Bi$n. 07 (D) \z^'r^o 

x/\y^^—^^yh^vx\i^^>^<D^mft^mm 

Kfti^:^XtLX7JV^> (Ar) , pt5'> (CH 

^^Ti^<b^^> (TIC) (ommfiW^^ri^. 

[0 0 3 4] do^-^, ^rt;:jSfx©?g'&)ii^ffi»JW'r«>j: 

^^mmzj&^Kiz-Dnxmmoitmfi^n 
\^^i^mzf3i^^^\zmc,it^i&i^mzmt^^x^^> 
m<t^mnb *t*K$n. «^jr^{b^^>B3ic f)if& 
^mmm^mmiom±mzm^'^n^. f^. xa^;/^ 

>5r— ^tUTf±v (Ti) CD{^*:>DtC, >^;^ 

(z r) '^^ur^?^: (Mo) V /\:7^'>A 
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7 

(Hf) ^©^«^fflViTt)cfcVi. ^fc, K^>^i^7>\t.. 
[0 0 3 63 0 7 (E) \Z7^^ ^=^\:Jmm^%lk, 

CO 0 3 6) Cl(0^2©^lig^Jtri$ViTt>> ^lO^ 

[0 0 3 7] ±fBlx;t^iffiCTtz,i:^»«l^ftaiS!?^(ftfficD 
Kia{c::>V>T^*, CVD. MOCVD^omffl^Si^-^ 

[0 0 3 8] 2^^q^!tC^*52»ia^ifeai^«^aii 

[0 0 3 9] 0 8ti. •^mixz^f^^n.nmm^^u 
coy- h^$44i:75^^iRjufc«?^^^i-^mi^ftms!mT 

v^jr^jji (N) mm'mii^<i^^^^>mcm%.^mM 

4lb<Dm^^7^t^D, (TIN) fB41 

c 75»t^®(CT?^^cfc^;^m«#l?fiT?^»ffiXS U/^«41 
;Ot«fi!c^n^». 01 0«, 2fs:^IS^^t'<t«»«»fttf5K?^ 
|^fllcO^ia:^fRjCOR?rffi«jfi^^T0 9 0«lC - C tc:feit 

[0 0 4 0] 4:^2FS«3J<7)«g*J^:KcDmif»WS!«^aR 
ti, 0 8lti^V>T> ?^li^ffiX^*y^filMl05fe«42^y— 
hm4c^Xu/>^450^«Si TJUfim, ?^Bt€iX5y5^ 
lS$Ol?^^55feJg44COfa]R5Sa 7&t5fim. }^^^:SL^v^ 
^O5feJS42tSfi543C0i^f)iSi ;&t5;imT*D, El 1 0 
iC^Sl'iT. X^-/^e54lcD;?$S4 30«O. 5^imT^& 

[0 0 4 1] i^^m^tDW^-n^^'^mt^. 
cDi^B - B sz^v^^-m^mmmmw^^^. 

[0 0 4 2] (iUi^lw, ;^ca (SiOz ) Sfe49±tc:7 


(5) 4^M¥5-1 9 82 5 3 

B 

->&j^^u lai 1 (A) <r>mm:^^^ :skJc, /^^ 

^mtC>^BfeffiX5!y^05tj^-6JH4O^J^^U Htw, B 
HF (7!y»Rr^7yft:r>^x':7A?B'&}» fcj;0* 

a«te<DU--f HX^>5^>if&fT(riiai 1 (B) Cr>#lii& 

^^!:tC. T;V:J> (Ar) i:T>^xT (NH. ) 

5"^>?^l^ffiS^osg{i:^;&s*D5 0 0-9 OCX: 

CDifi5iaTffVi. l»K?^S^ffi41<O^M(CSP{fc:^:5^> (T i 
N) B^J^^U HI 1 (C) CD«7S$a:6. Z.(D% 

7./'^y^^-y^yh\t. (Ti) ^\Z%. 

V)Vzx-^h. (Zr) , ^U:/^r> (Mo) ^Tt>J: 
<. S>&i4:^Xfd:T>^xTC0;&^*:>»5{C, 5*351 (N« ) 

[0 0 4 33 21©^. ^n^^V::Lv^>^rfu^2.7.^ 
20 W-V%^(DW&^n'^z.t.\z^r)V-vm^if^'^l^ 

$n, sii 1 (D) (r>mmi^%^n. m^j^^miiSTS?. 

[00443 

»>5r IciQftit-^* <fc 5 & J^^r ^ t J: 0 , 

r^/nie), mwMm±,\z^m^mwmm^mMr^mi 

[0 0 4 53 ^:niCi;oT. «^iS^ffi«BE;Cf<<£T;3?n> 
[ISlMC0fl&m^»ai3^3 

[013 *»iigtc«^^«if&tfiS'«^aKo-^jewcD« 
[0 23 3f:«5g{r»2»ta5^Kai^«^aK(^ i ocoia^jfe 
[0 3 3 01 cD«»ftffl5itt^i®©$a3&x^^^-r««® 

5i? »rM0Ta5S. 
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(6) 


I^M^S- 1 9 8 2 5 3 


104] ^i<Dm^«i,mm^^mo:>mmfxmm:&m^^ 
[0 5] mi\z7^vrctt^nmmn^mt:m^<oi&9i^m, 

[BI6] ^^m\z^^^^^ikmm^^m(oi\&<o^mm<D 

[0 8] :^^m\z^.^n^nmmn'¥'m<Dm3<ommm 
[0 9] ms<Dm^nmmi&=T'mo7^w-yj\^(omm^^ 


10 


10 


[010] 0 8cD«^Jfta5fei«^ilg*^-rSfi5MB!»rBD 
0T*^. 

[011] 08 <o^nwLmm^=f^iss.(oim-xM^^^^ 
[012] ^^(DtiLnwLmmit=T'U(0''m(D^m^WLmm 

[013] ta^3fcco«^ia[m^«^ilRCDte<z>Wott#:M:aJ 

s?&»^«^^r^»«!iffi»W0'c* 

[^^c^Hi^] 

10. 30 ^WL 

11. 31 «»a:ais?&»ffi 

lla , 31a 

lib , 31b ^^>^^mm 
lie , 31c ^{t^^>m 


[01] 


[02] 



[03] 


[04] 


[08] 
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(7) 


*#W^5- 1 9 8 2 5 3 


ms: [012] 
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(8) 


5-198253 


[09] 


[1 11 



(A) 


35 



49 


(B) 



AS 49 



(D) 
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